Nicotinamide attenuates focal ischemic brain injury in rats: with special reference to changes in nicotinamide and NAD+ levels in ischemic core and penumbra.
We investigated the neuroprotective action of nicotinamide in focal ischemia. Male spontaneously hypertensive rats (5-7 months old) were subjected to photothrombotic occlusion of the right distal middle cerebral artery (MCA). Either nicotinamide (125 or 250 mg/kg) or vehicle was injected i.v. before MCA occlusion. Changes in the cerebral blood flow (CBF) were monitored using laser-Doppler flowmetry, and infarct volumes were determined with TTC staining 3 days after MCA occlusion. In another set of experiments, the brain nicotinamide and nicotinamide adenine dinucleotide (NAD+) levels were analyzed by HPLC using the frozen samples dissected from the regions corresponding to the ischemic core and penumbra. In the 250-mg/kg nicotinamide group, the ischemic CBF was significantly increased compared to that the untreated group, and the infarct volumes were substantially attenuated (-36%). On the other hand, the ischemic CBF in the 125 mg/kg nicotinamide group was not significantly different from the untreated CBF, however, the infarct volumes were substantially attenuated (-38%). Cerebral ischemia per se did not affect the concentrations of nicotinamide and NAD+ both in the penumbra and ischemic core. In the nicotinamide groups, the brain nicotinamide levels increased significantly in all areas examined, and brain NAD+ levels increased in the penumbra but not in the ischemic core. Increased brain levels of nicotinamide are considered to be primarily important for neuroprotection against ischemia, and the protective action may be partly mediated through the increased NAD+ in the penumbra.